The interaction of the spinor field with the Weinberg's 2(2S + 1)-component massless field is considered. New interpretation of the Weinberg's spinor is proposed. The equation analogous to the Dirac oscillator is obtained.
In the Weinberg's 2(2S +1)-approach [1] to description of particles of spin S = 1 the wave function (WF) of vector bosons is written as six component column. It satisfies the following motion equation:
where γ µν 's are covariantly defined 6 ⊗ 6-matrices [2] , µ, ν = 1 . . . 4. The 6-component WF's Ψ (S=1) = Φ Ξ are transformed on the (1, 0) ⊕ (0, 1) representation of the Lorentz universal covering group SL(2, C) . This way of description of the S = 1 particle has some advantages, indeed [3] .
In Ref.
[1a, p.B1323] and Ref. [4, p.361 ] the following invariant (the interaction Hamiltonian) for interaction of 3 bispinors (e.g. two particles of spin S = 1/2 and one particle of spin S = 1) has been constructed:
where
are the Wigner 3j-symbols.
Assuming the interpretation of the Weinberg's spinor as the sum of vector and pseudovector [5b, formula (5)] 1, 2 :
in the case of massless S = 1 particles (photons) we get the following invariant for interaction of two spinor particles with the electromagnetic field (the spinor representation is used) :
( In (2) we choose the sign " + " for definity). Taken into account the relation between the Pauli σ-matrices and the Clebsh-Gordon coefficients (formula on the p. 65 in
1 In Ref. [6] to the importance of the pseudovector potentialÃ k in QED has been paid attention. 2 As shown in Ref.
[5a] the interpretation Ψ (S=1) according to [1b, p.B888] leads to the contradiction with the theorem about connection between the (A, B) representation of the Lorentz group and the helicity of particle with the WF which transforms according to this representation (B − A = λ). Moreover, the Weinberg's equations [1b, formulas (4.21) and (4.22)] admit the acausal (E = ±p) solutions [7] . one can rewrite the previous expression (4) as following:
In fact, the coupling constant g is equal to ie √ 6, e is electric charge, k = 1, 2, 3. The matrix γ 5 has been chosen in the diagonal form:
and
One can see that this interaction Hamiltonian leads to the equations (14), which are analogous to the Dirac oscillator equations [9] provided that we supposeÃ k = mωr k /e. In fact, we have the Eq. from the Hamiltonian (6):
which is equivalent to the following system (c =h = 1) :
Therefore,
what give (when A = 0 and Ã = mω r/e):
The appearance of new term (2iEmω( σ r)) can be explained by the fact that it is possible to add in the formula (5) of the paper [9] both the term −imωβ r, which corresponds to the addition α i ∧α 4 R 4i (where R 4j = ir j ), and the one mω 2
[ α × r], which corresponds to the interaction term 1 2 α i ∧ α j R ij (where R ij = ǫ ijk r k ), in accordance with bivector construction rules as the expansion in Clifford algebra in the Minkowsky 4-dimensional space [10] . So, the interaction term for the Dirac oscillator is possible to define:
(cf. formula (32) in Ref. [10, p. 244] ). In the case of electromagnetism R 4i = iÃ i and R ij = ǫ ijkÃk . Thus, instead of the minimal form of electromagnetic interaction (γ µ A µ ) we have the bivector form interaction (similarly to the introduction of the Pauli term). In this case the Eqs. (7a,7b) in Ref. [9] could be written in the form (standard representation) 3 :
Would like to mention that A k , the vector potential, is the compensating field for the gauge transformation of the second kind andÃ k , the pseudovector potential, is the compensating field for the chirality transformation 4 . Since E k = rotÃ k we can see that E = 0, and H = 0 in this case. However, the spectrum is influenced by the term Ã . Perhaps this situation is linked somehow with the Aharonov-Bohm effect.
We can implement the new 4 ⊗ 4-matrix field corresponding to the electromagnetic field:
which is described by the Lagrangian:
The corresponding dynamical invariants are found from the tensor of energy-momentum which is written as following:
